Introduction
The growing number of femoral neck fractures will have a large impact on health economics of developed countries in the coming decades. Great numbers of patients are already hospitalised yearly due to femoral neck fractures. These numbers are expected to augment importantly in the future years as the life expectancy and osteoporosis incidence increase in the ageing population. In the past, conservation of femoral head was supposed to be the ideal treatment for dislocated femoral neck fractures. However, conservation of femoral head with internal fixation has shown a high incidence of aseptic necrosis and non-union. Therefore, this treatment is now mostly applied to younger patients without osteoporosis and arthritis. In this chapter we review the topic of management of displaced femoral neck fractures in the elderly from a historical, surgical, and economical perspective. The emphasis is placed on the treatment rationale, surgical technique, and long-term clinical results. The authors' preferred choice of treatment of these sometimes difficult cases is also presented and illustrated.
Internal fixation or arthroplasty?
Therapeutic approaches for treatment of elderly patients with dislocated femoral neck fractures (Garden III-IV) include internal fixation of bone fragments, hemiarthroplasty or total hip arthroplasty (THA), and there is still no consensus about the optimal treatment. In a large multicentre prospective randomised study Rogmark et al. compared the results of internal fixation and hip arthroplasty in patients older than 70 years with a 2-year follow-up (Rogmark et al., 2002) . They found 43% of treatment failures in the internal fixation group and only 6% of treatment failures in the arthroplasty group. Bhandari et al. performed a meta-analysis of 14 prospective randomised studies comparing internal fixation with arthroplasty and discovered that 17% of patients could have been spared a revision surgery had they been treated with arthroplasty instead of internal fixation (Bhandari et al., 2003) . Similar findings were described by Keating et al. in a study of patients older than 60 years with femoral neck fracture (Keating et al., 2006) . At 2-year follow-up, 39% of the patients treated with internal fixation needed a secondary surgical procedure, whereas secondary surgery was required only in 5% of the patients treated with hemiarthroplasty and in 9% of the patients treated with THA. The complication rate can certainly be lowered by fast diagnostic procedures and a shorter time in bed waiting for the surgery. Internal fixation with femoral head preservation should be performed in the first 6 hours after the injury or only exceptionally in the first 24 hours. In older injuries hip arthroplasty should be performed (Sendtner et al., 2010) . The bone healing potential is especially low in older patients (Figure 1) . In case we do not decide for preservation of the femoral head the remaining treatment options are unipolar hemiarthroplasty, bipolar hemiarthroplasty and THA.
Hemiarthroplasty
While hemiarthroplasty avoids the known risks of internal fixation, it brings other risks of its own: infection, stem loosening, dislocation, and groin pain as an effect of acetabular protrusion (Figure 2 ) or cartilage erosion (the so-called endoprosthetic arthritis). Unipolar hemiarthroplasty has been in use for more than half a century. The short-term results of this treatment are usually good, with rare infections and dislocations. However, the rates of mid-and long-term complications (5 to >20 years postoperatively) are high due to acetabular cartilage erosion. The cartilage defect causes pain and is the main reason for conversion to THA. Kofoed and Kofod found that as much as 55% of patients living alone needed conversion to THA two years after unipolar arthroplasty for femoral neck fracture (Kofoed & Kofod, 1983) . The factors accelerating acetabular cartilage erosion are young age, high activity level and the length of follow-up (Macaulay et al., 2006) . The aim of introducing bipolar hemiarthroplasty in the 1970s was to prevent the development of endoprosthetic arthritis. Some motion is carried out among the components of the prosthesis, which theoretically diminishes acetabular wear. However, the functional importance of the prosthesis-prosthesis motion remains unclear. In a prospective randomised study of 115 patients over the age of 65 years with dislocated femoral neck fracture treated with either unipolar or bipolar hemiarthroplasty, Raija et al. found no statistical difference between the groups in quality of life and functional outcome at one year follow-up (Raija et al., 2003) . Cornell et al. compared the results of treatment of 47 patients with an average age of 77 years. They noted better hip rotation and abduction and higher walking speed in the group treated with bipolar hemiarthroplasty compared to the group treated with unipolar hemiarthroplasty. On the other hand, they found no statistical difference in postoperative complication rates, lengths of hospitalisation and functional outcomes between the two groups (Cornell et al., 1998) . Similar conclusions were reached by Parker and Gurusamy who compared the results of prospective randomised trials including a total of 857 patients (Parker & Gurusamy, 2004) . The research showed an absence of significant differences between unipolar and bipolar hemiarthroplasty concerning hip dislocation, acetabular cartilage erosion, infection, reoperation rate and deep vein thrombosis at an average follow-up of 2 years. Unipolar hemiarthroplasty is generally recommended for elderly, less active patients with a shorter life expectancy. These are the patients with the least benefit from the potential advantages of the more expensive bipolar hemiarthroplasty. Some authors advise against bipolar hemiarthroplasty in the elderly because of its higher price, long-term complications due to polyethylene wear, and higher rates of hip dislocations requiring an open reposition (Giliberty, 1983) .
Total hip arthroplasty
In the past, THA was used in elderly patients with femoral neck fractures only in cases of coexisting acetabular disease. In 2004 Healy and Iorio proved that elderly patients treated with THA for displaced femoral neck fractures achieved a more independent living, a longer interval to reoperation or death, and better cost effectiveness than patients treated with internal fixation or hemiarthroplasty (Healy & Iorio, 2004) . Older studies have reported a higher incidence of hip dislocations after THA for femoral neck fractures compared to elective THA for acetabular cartilage disease. The reason for the higher dislocation rate was supposed to be the greater range of motion in patients with a fractured femoral neck. However, more recent studies have not confirmed the supposed differences concerning perioperative morbidity, functional outcome, and radiological signs of loosening (Abboud et al., 2004) . Enocson et al. nevertheless recommended a careful choice of surgical approach in order to minimise the risk of dislocation (Enocson et al., 2009) . In a prospective cohort study including 698 patients treated with THA for displaced femoral neck fracture or its complications, the least dislocations were noted in the anterolateral approach group (2%), while the dislocation rate in the posterolateral approach group was six times higher (13%). An additional reduction of dislocation risk in THA inserted via posterior approach can be achieved with the use of cemented dual articulation acetabular component (Tarasevicius et al., 2010) . Longer-term results of THA for femoral neck fracture were published by Lee et al. (Lee et al., 1998) . They reported on treatment of 126 patients with an average age of 75 years and a 9-year follow-up. 10% of the patients had one or more postoperative dislocations, but 99% had mild or no pain and 69% reached their preoperative level of function or better. The study showed a higher complication rate in THA than is usual for hemiarthroplasty, but on the other hand revealed good clinical results and long-term prosthesis survival. Total hip arthroplasty is a durable treatment option for femoral neck fractures in the elderly and gives a good functional outcome, but comes with the price of a higher complication rate, such as dislocation or postoperative delirium (Gallo et al., 2010) . Surgical technique adapted to osteoporotic bone and careful implant selection regarding fixation influence the success of treatment for femoral neck fractures (Figure 3 ). The risk of dislocation depends on the surgical approach, the reconstruction of hip biomechanics, the head size and offset, the quality of capsular closure, and the experience of the surgeon (Ames et al., 2010; Leighton et al., 2007; Rutz et al., 2010) . www.intechopen.com Fig. 3B . Acetabular fracture and intrapelvic cup (press-fit type) migration noted 6 weeks after primary uncemented THA in the same patient. Note that intraoperative femoral shaft fracture also occurred and was treated with a cerclage belt. 
Cemented or cementless hip arthroplasty?
There is still a lively ongoing debate in the orthopaedic community as to which method of fixation of the implant is superior to the other. Although the development of total hip replacement began with cementless THA in the late fifties, cemented THA has been more popular after Charnley's systematic promotion of low friction arthroplasty, which included fixation with bone cement (Charnley, 1961) . Nevertheless, cementless THA rapidly gained acceptance during the 1980s when materials that allowed bone ingrowth became available. A meta-analysis comparing the survival rate of cemented and cementless THA reported that cemented THA was slightly superior (Morsched et al., 2007) . However, the difference between the groups was no longer significant when revision surgery of the cup or the stem was regarded as treatment failure. At present, it is not possible to ascertain the superiority of any of the two options. In the authors' institutions, cemented type of fixation is used in the majority of fracture cases. Figved et al. recently raised the question whether a specific type of fixation should be used for the treatment of displaced femoral neck fractures (Figved et al., 2009 ). In the randomized, controlled trial in patients 70 years and older comparing a cemented implant with hydroxyapatite-coated uncemented implant, both with a bipolar head, the mean Harris hip score showed equivalence between the groups after 3 months and 12 months. The complication and mortality rates were similar in both groups. However, the duration of surgery was 12.4 minutes shorter and the mean intraoperative blood loss was 89 mL less in the cementless group.
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Hemiarthroplasty or total hip arthroplasty?
Rogmark et al. tried to evaluate which patients to treat with THA and which with hemiarthroplasty in the course of surgical treatment of femoral neck fractures (Rogmark et al., 2002) . In the multicentre prospective randomised trial comparing internal fixation to arthroplasty, they divided the arthroplasty group to hemiarthroplasty and THA according to the scoring system for patients with femoral neck fracture (Table 1) . Patients with a score of 15 or more were treated with THA and the others with hemiarthroplasty. The scoring system favoured THA in younger (age 70-80 years), alert patients who were capable of independent walking before the injury. The authors noted no significant difference between the THA and hemiarthroplasty groups. The overall dislocation rate was 8%. They concluded that the good functional outcome and the relatively low incidence of dislocations proved the value of their scoring system for choosing the appropriate patients for each treatment option. (Hopley et al., 2010) . They identified 3821 references, inspected 202 papers and included 15 papers with a total of 1890 patients. The meta-analysis showed that THA carried a lower risk of reoperation than hemiarthroplasty. THA also showed better ratings in the Harris hip score than hemiarthroplasty. However, the rates of dislocation (relative risk 1.48; 95% confidence interval 0.89 to 2.46) and general complications (relative risk 1.14, 95% confidence interval 0.87 to 1.48) were slightly higher for THA. Arthroplasty is thus indicated in most patients over the age of 65 years with femoral neck fractures. Hemiarthroplasty is indicated in institutionalised patients and patients with comorbidities who are not expected to live longer than 6 or 7 years. Studies show a high reoperation rate in patients living longer than 6 to 7 years after hemiarthroplasty. THA is indicated in active patients with little or no comorbidities as it represents the most successful treatment in terms of pain relief and is also cost effective (Kyle, 2010) . Recent advances in the materials and technology of THA components allowing the use of larger femoral heads, as well as better surgical techniques have made THA safer and less prone to dislocation and other mechanical complications. Economical analyses demonstrate that due to the costs of complications THA is more cost effective than internal fixation or hemiarthroplasty in patients surviving 2 years or longer after their initial femoral neck fracture. An increasing number of authors therefore believe that THA should be granted a larger role in the treatment of displaced femoral neck fractures than it has had in the past (Schmidt et al., 2009 ).
Patient

Cost
We live in a time of global recession and information about the cost of treatment is unfortunately not unimportant. Iorio et al. calculated the costs of treatment of femoral neck fractures in the elderly during a 2-year postoperative period (Iorio et al., 2001) . Surgical treatment methods included reduction with internal fixation, unipolar hemiarthroplasty, bipolar hemiarthroplasty, and THA. The analysis included the costs of hospitalisation, rehabilitation, and probability-adjusted costs of revision. The calculated total cost of cemented THA was 20,670 US dollars, hybrid THA 21,066 US dollars, bipolar hemiarthroplasty 22,043 US dollars, unipolar hemiarthroplasty 21,597 US dollars, and internal fixation 24,606 US dollars. The authors concluded that taking into account complication rates, mortality, revision surgeries and functional outcome, THA is the most cost effective treatment option for femoral neck fractures in the elderly. The current costs of treatment for femoral neck fractures in the elderly in Northern Europe have been analysed by Frihagen et al. (Frihagen et al., 2010) . They randomised 222 patients with an average age of 83 years to internal fixation or hemiarthroplasty. The patients were followed for 2 years. The analysis included costs of hospitalisation, rehabilitation, community-based care, and nursing home use. Primary hospital treatment was less expensive in the group treated with internal fixation (9,044 euros) than in the hemiarthroplasty group (11,887 euros). The relation changed when they included all hospital costs (rehabilitation, revision surgeries, formal and informal contact with the hospital): 21,709 euros for internal fixation and 19,976 euros for hemiarthroplasty. When all costs of the 2-year treatment were included (with community-based care and nursing home), internal fixation was much more expensive (47,186 euros) than hemiarthroplasty (38,615 euros).
Summary
Strong evidence exists in favour of primary arthroplasty over internal fixation for displaced femoral neck fractures in the elderly. Hemiarthroplasty is indicated for institutionalised patients, and patients with comorbidities who are not expected to live longer than a few years. THA is definitely indicated for patients with concurrent degenerative or rheumatic arthritis. Besides, evidence is accumulating that THA may be more effective than hemiarthroplasty in terms of pain relief and functional outcome in younger, more active patients with intact acetabulum and longer life expectancy. Regarding costs to the society, hemiarthroplasty is more favourable than internal fixation on the short term, and THA is more favourable than hemiarthroplasty on the medium term. Considering the growing life expectancy, primary THA should be chosen more often for the treatment of displaced femoral neck fractures even in the elderly. The purpose of this book is to offer an exhaustive overview of the recent insights into the state-of-the-art in most performed arthroplasties of large joints of lower extremities. The treatment options in degenerative joint disease have evolved very quickly. Many surgical procedures are quite different today than they were only five years ago. In an effort to be comprehensive, this book addresses hip arthroplasty with special emphasis on evolving minimally invasive surgical techniques. Some challenging topics in hip arthroplasty are covered in an additional section. Particular attention is given to different designs of knee endoprostheses and soft tissue balance. Special situations in knee arthroplasty are covered in a special section. Recent advances in computer technology created the possibility for the routine use of navigation in knee arthroplasty and this remarkable success is covered in depth as well. Each chapter includes current philosophies, techniques, and an extensive review of the literature.
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